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Abstract — In this study, we attempted a structural analysis in order to design a balloon type extracorporeal membrane
oxygenator that can induce blood flow without using blood pumps for the purpose of complementing the weakness in
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the existing extracorporeal membrane oxygenator. To analyze the flow characteristic of the blood flow within the virtual
model of extracorporeal membrane oxygenator, computational fluid dynamics(CFD) modeling method was used. The
operating principle of this system is to make the surface of the extracorporeal membrane oxygenator keep contracting
and dilating regularly by applying pressure load using a balloon, and the ‘Time Function Value’ that changes according
to the time was applied by calculating a half cycle of sine waveform and a cycle of sine.waveform Under the assump-
tion that the uni-directional blood flow could be induced if the balloon type extracorporeal membrane oxygenator was
designed as per the method described above, we conducted a structural analysis accordingly. We measured and analyzed
the velocity and pressure of blood flow at both inlet and outlet of the extracorporeal membrane oxygenator through CFD
simulation. As a result of the modeling, it was confirmed that there was a flow in accord with the direction of the blood
by the contraction/dilation. With CFD simulation, the characteristics of blood flow can be predicted in advance, so it is
judged that this will be able to provide the most optimized design in producing an extracorporeal membrane oxygenator.
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Fig. 1. The dimensions of balloon type model. (a)The dimension of
model 1, (b)The dimension of model 2.
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Fig. 3. Finite elements of balloon type model. (a)Finite elements of model 1, (b)Finite elements of model 2.
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Fig. 4. CFD modeling results. (a)Velocity vectors at model 1, (b)Pressure distribution at model 1, (c)Velocity vectors at model 2, (d)Pressure

distribution at model 2.
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Fig. 5. Analysis results of balloon type model. (a)velocity at model 1, (b)Pressure at model 1, (c)Velocity at model 2, (d)Pressure at model 2.
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